[Abstract] Toxoplasma gondii is a member of the deadly phylum of protozoan parasites called Apicomplexa. As a model apicomplexan, there is a great wealth of information regarding T. gondii's 8,000+ protein coding genes including sequence variation, expression, and relative contribution to parasite fitness. However, new tools are needed to functionally investigate hundreds of putative essential protein coding genes. Accordingly, we recently implemented the auxin-inducible degron (AID) system for studying essential proteins in T. gondii. Here we provide a step-by-step protocol for examining protein function in T. gondii using the AID system in a tissue culture setting.
17. Sterile serological pipettes (5 ml, 10 ml, 25 ml) 18. Electroporation cuvettes 4 mm gap (BTX, catalog number: 19. pSAG1::Cas9-U6::sgUPRT plasmid (Addgene, catalog number: 54467) (Shen et al., 2014) 20. pYFP-AID-3HA, Floxed HXGPRT plasmid (Addgene, catalog number: 87260) (Long et al., 2017a) 21. pYFP-mAID-3HA, Floxed HXGPRT plasmid (Addgene, catalog number: 87259) 22. T. gondii line RH TIR1-3FLAG (genotype: RHΔhxgprtΔku80; TUB1:TIR1-3FLAG, SAG1:CAT) ( Step 1. Denature at 98 °C for 30 sec
Step 2. Denature at 98 °C 10 sec
Step 3. Anneal at 55 °C 30 sec
Step 4. Extend at 72 °C for 5 min
Step 5. Repeat Steps 2-4 24 times
Step 6. Extend at 72 °C for 2 min
Step 7. Hold at 4 °C until further use. Incubate plates at 37 °C overnight. The next day, pick 2-3 colonies from each LB agar plate to grow up in 5 ml LB broth + 100 µg/ml ampicillin overnight cultures for plasmid extraction.
f. Pellet overnight bacterial cultures at 3,000 x g with a benchtop centrifuge for 10 min.
g. Extract plasmid DNA from bacterial pellets using a plasmid extraction kit (Macherey-Nagel).
Pre-warm sterile-filtered Buffer EB to 70 °C. Elute DNA into a sterile 1.7 ml microfuge tube with 50 µl pre-warmed sterile-filtered Buffer EB.
h. Measure DNA concentration and purity by spectrophotometry (absorbance at 260 nm/280 nm, NanoDrop (Thermo Fisher)). The expected yield is approximately 500-1,000 ng/µl. Step 1. Denature at 98 °C for 30 sec
Step 2. Denature at 98 °C for 10 sec
Step 3. Anneal at 60 °C for 30 sec
Step 4. Extend at 72 °C for 2.5 min
Step 5. Repeat Steps 2-4 29 times
Step 6. Extend at 72 °C for 2.5 min Step 1. Denature at 98 °C for 30 sec
Step 3. Anneal at 60 °C 30 sec
Step 4. Extend at 68 °C for 1 min Step 5. Repeat Steps 2-4 29 times
Step 6. Extend at 68 °C for 1 min
Step 7. Hold at 4 °C until further use e. Resolving diagnostic PCR amplicons. Resolve 10 µl of PCR reactions on 1% agarose gel (TAE or TBE) with a 1 kb DNA ladder to check for positive amplification ( Figure 3C ). PCR1
should yield an amplicon of ~650 bp for the wild-type, unmodified locus. PCR2 should yield an amplicon of ~400 bp for successfully tagged clones. PCR positive clones can be further examined by other means such as immunofluorescence microscopy ( Figure 3D ) or Western blotting ( Figure 3E ) for the (m)AID-3HA epitope tag using anti-HA antibodies.
f. Subcloning tagged clones. Once positive clones are identified and confirmed, they should be transferred from 24-well plates into T-25 flasks and cryopreserved for future use. www.bio-protocol.org/e2728 
